Inotropic responses to cyclic nucleotide phosphodiesterase inhibitors in immature and adult rabbit myocardium.
Contractile dose-response relationships for amrinone, milrinone, piroximone, and sulmazole were compared in right ventricular papillary muscles isolated from adult and 14-16-day-old immature rabbits. These drugs were effective inotropic agents in immature myocardium as evidenced by substantial increases in the maximal rate of tension development. The rank order of maximum inotropic effect in the immature muscles was milrinone = sulmazole greater than piroximone greater than amrinone. Compared with adults, the relative magnitude of the inotropic response for each drug was greater in immature myocardium. Profiles of ventricular cytosolic cyclic nucleotide phosphodiesterase (PDE) activities resolved by anion exchange chromatography were similar for the two age groups. Immature myocardium was found to contain the Type IV (Peak III) high-affinity cAMP PDE that has been implicated in the mechanism of action of these drugs. Partially purified cytosolic Type IV PDE from immature and adult myocardium exhibited similar kinetic characteristics (cAMP Km = 0.9 microM; Vmax = 17 nmol/min/mg) and sensitivity to inhibition by cGMP. Except for piroximone, the inhibitory effect of each drug on cytosolic Type IV PDE activity from immature myocardium did not differ from the adult, as indexed by comparable concentrations required to inhibit activity by 50% (IC50) and Ki values (piroximone IC50 and Ki values were higher in the immature compared with the adult group). Thus, these studies demonstrated significant age-related differences in the contractile responses to amrinone, milrinone, piroximone, and sulmazole. These differences are not attributable to differences in myocardial cytosolic Type IV high-affinity cAMP PDE activity.(ABSTRACT TRUNCATED AT 250 WORDS)